Acute hypertension induces oxidative stress in brain tissues.
Arterial hypertension is not only a major risk factor for cerebrovascular accidents, such as stroke and cerebral hemorrhage, but is also associated to milder forms of brain injury. One of the main causes of neurodegeneration is the increase in reactive oxygen species (ROS) that is also a common trait of hypertensive conditions, thus suggesting that such a mechanism could play a role even in the onset of hypertension-evoked brain injury. To investigate this issue, we have explored the effect of acute-induced hypertensive conditions on cerebral oxidative stress. To this aim, we have developed a mouse model of transverse aortic coarctation (TAC) between the two carotid arteries, which imposes acutely on the right brain hemisphere a dramatic increase in blood pressure. Our results show that hypertension acutely induced by aortic coarctation induces a breaking of the blood-brain barrier (BBB) and reactive astrocytosis through hyperperfusion, and evokes trigger factors of neurodegeneration such as oxidative stress and inflammation, similar to that observed in cerebral hypoperfusion. Moreover, the derived brain injury is mainly localized in selected brain areas controlling cognitive functions, such as the cortex and hippocampus, and could be a consequence of a defect in the BBB permeability. It is noteworthy to emphasize that, even if these latter events are not enough to produce ischemic/hemorrhagic injury, they are able to alter mechanisms fundamental for maintaining normal brain function, such as protein synthesis, which has a prominent role for memory formation and cortical plasticity.